Abstract. Risk assessment is a vital element of most maintenance system, this is because safeguarding of equipment item requires maintenance strategies which usually depend on the degree of risk of the equipment item. In this paper two risk assessment tools; Risk Priority Number (RPN) based approach and Risk Matrix (RM) based approach, are presented for categorisation of risk of failure modes of marine diesel engine. The techniques are used to categorise failure modes into three risk levels; low, medium and high in turn and based on the risk level, maintenance strategy are assigned to each failure modes. Furthermore, the two techniques are compared and the result of the analysis revealed that, the extent of Risk matrix method similarity to the RPN approach depends on the benchmark for setting the risk level limit in the RPN method.
Introduction
British Standard dene maintenance as [1] the combination of all technical and administrative actions, intended to retain an item in, or restore it to a state in which it can perform a required action. There are basically three types of maintenance namely; corrective, preventive and condition based maintenance. However, Marine machinery systems are composed of many equipment items and each of these equipment items possess dierent level of risk to the system. The degree of risk each equipment item possesses will determine the level of maintenance consideration, necessary for optimal system safety and reliability [2] at minimum cost. A mix of dierent maintenance strategies is therefore required for the maintenance of marine machinery system. The major challenge is how to determine which strategy is appropriate for a particular equipment item. In the use of risk as the basis for selecting appropriate maintenance strategy, the risk contribution of each equipment to the overall system is evaluated and then cate- Risk is dened as the combination of probability of failure of an equipment of a system and the resulting consequence due to the failure [2] .
Three categories of risk assessment techniques are identied in the literature namely; qualitative, semi quantitative and quantitative [3] . The commonly use method is the semi quantitative and one variant of it, is the risk matrix technique [3] .
The risk matrix technique had been applied by dierent authors in prioritizing risk of failures modes of equipment items in diverse eld.
Nordgard and Samdal [4] used the approach to determine the risk of failure contribution of the dierent components of electricity distribution system in order to establish the appropriate mix of maintenance strategies for the maintenance management of the system. Nwaoha et al., [5] applied the technique to prioritize the various LNG carrier operations hazards. Haifang, et al., [6] utilized the approach to prioritize the risk of factors associated with the management of government project using private funds. Lazakis [7] used the approach to categories risk of failure of an equipment of a ship system into four level of criticality namely; low, moderate, signicant and high criticality. 
The tool is applied within the framework of 
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Risk estimation analysis
As discussed earlier in section II, the ratings of O and S of the dierent failure modes of the marine diesel engine by experts is the rst step in the Risk matrix based methodology. Hence, the S and O column in Table 10 is applied as input data into the risk matrix for risk of failure modes categorisation.
Risk categorisation analysis
To categorise the risk of failure modes into three risk level; low, medium and high risks, we matched the data in S and O column in Table   10 with the risk matrix in Tab. 8 and the results produced are shown in Tab. 14. An example, of data matching with the risk matrix had earlier been presented in section II.
Tab. 14: Failure modes risk (criticality) level and corresponding maintenance strategy. However, the risk levels produced by RPN index 
Conclusion
In this paper, two techniques are presented for assessment of risk of marine diesel engine.
They are; the RPN and the RM based method.
The methods were applied in turn to categorise risk of failure modes of marine diesel engine into three levels of risk. The rst level was denoted as low risk while the second and third levels were "This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited (CC BY 4.0)."
